The patient medical home (PMH) model aims to improve patient satisfaction and health outcomes in Canada, but since its introduction in 2009, there has been no evaluation of the extent to which primary care conforms with PMH attributes. Our objective was to compare current primary care across Canada with the 10 goals of the PMH model.
INTRODUCTION
E ffective primary care greatly improves overall population health while supporting general health systems performance. 1, 2 Strong primary care systems are associated with a more equitable distribution of health services and lower health care costs. 3 One of the mechanisms underlying the positive impact of primary care is the delivery model. 2 The patient-centered medical home (PCMH) is an approach to providing comprehensive primary care. 4 Its fundamental principles include patients forming a relationship with a personal physician, striving for whole-person orientation, ensuring care is coordinated and/or integrated, and a focus on quality, safety, and access. 4 In the United States, the PCMH is associated with lower health care costs and improved quality of and satisfaction with primary care. 5 The College of Family Physicians Canada (CFPC) introduced the patient medical home (PMH), a made-in-Canada version of the PCMH, as a model for best practice in 2009. 6 The CFPC defines the PMH by 10 goals ( Table 1) that enable the best possible health outcomes for patients and the communities in which they live while emphasizing Canadian values in health care: equity, fairness, and access to care. 7 The CFPC's vision for the PMH model is to provide Canadian practices a shared PMH framework and to present a set of indicators with which family practices can evaluate the attributes of their primary care model. The de facto guidelines for evaluating primary care models in the United States are the National Committee for Quality Assurance's Patient-Centered Medical Home Standards, developed in collaboration with interested stakeholders and updated every 3 years. [9] [10] [11] [12] In Canada, different primary care reform initiatives have been implemented in each province during the past decade, but there is no systematic evaluation tool to determine how these reform strategies have influenced family practices' conformity to the PMH vision. The CFPC has developed a self-assessment questionnaire for family physicians to analyze their practice's performance as a PMH; however, this tool is intended as a guide solely for family physicians and fails to address the patient perspective. 13 We endeavored to determine to what extent the structure and processes that define primary care in Canada 14 are aligned with the goals set by the PMH model by analyzing findings from the Canadian Quality and Costs of Primary Care (QUALICO-PC) study.
METHODS
The QUALICO-PC study was initially designed to systematically evaluate the scope of European primary care systems and their effects on health outcomes by gathering data on 3 major components: system level (financing and governance), provision level (general practitioners), and user level (patient experiences and values). 15, 16 With these same evaluation goals, a Canadian research team adopted the study and collected survey data in all 10 provinces. The results of this survey provide valuable baseline measurements on the standard of primary care across Canada.
Attributes of the PMH Model
We based our assessment of primary care on the core attributes of the PMH model, which have been summarized and validated by previous studies. 7 Haggerty et al 17 provide operational definitions and a framework for evaluation of primary care models in Canada, outlining 7 of the 10 PMH goals. The 3 additional attributes included in the PMH goals are timely access; electronic medical records; and education, training, and research. Timely access is referenced throughout the operational definitions of other attributes, whereas the electronic medical records goal is included under informational continuity and clinical information management. The CFPC considers education, training, and research an important goal because practices demonstrating adherence to the PMH goals are understood to be ideal sites for training the next generation of health professionals and for evaluating the effectiveness of their practice model. 
Data Collection
The European QUALICO-PC research team constructed and validated 4 questionnaires that were adapted for compatibility with Canadian health care systems. Data were collected in Canadian provinces in 2013-2014. 14 The surveys were directed at family physicians and their service delivery, primary care practices, patients' experiences with physicians, and the importance patients place on various aspects of primary care. 16, 18 The Canadian QUALICO-PC study was guided by provincial leads, and each team followed similar surveying methods.
14 Survey implementation in New Brunswick and Prince Edward Island was merged because of small populations, narrowing the comparison to 9 jurisdictions. Seven hundred seventy-two primary care practices and 7,172 of their patients Carry out ongoing evaluation as part of the commitment to continuous quality improvement 10. System support Internal support through governance and management structures
External support by stakeholders, the public, and other medical and health professionals and their organizations across Canada participated in the survey. On average, 9 patients from each practice responded to the patient experience questionnaire. Data were pooled to generate the data set used in this study. Ethics approvals were obtained by lead investigators in each jurisdiction.
14

Main Outcomes
To assess how well practices aligned with the PMH model in each province, we used the QUALICO-PC survey data to calculate an overall PMH score and scores for the 10 individual PMH goals. First, we matched questions from 3 of the 4 questionnaires (family physician, family practice, and patient experience questionnaires) to the 10 PMH goals in the CFPC document. 7 The response to each survey question was coded according to whether the answer demonstrated the practice's ability to meet a PMH goal (Supplemental Appendix 1, available at http://www.annfammed. org/content/15/3/230/suppl/DC1/). Two researchers independently applied the codes using the coding manual. Where consensus could not be reached, the input of a third researcher was sought. Some responses demonstrated the practice's ability to meet more than 1 goal, and in this case, they were matched to all suitable goals. The 3 questionnaires used in our analyses are presented in Supplemental Appendix 2, available at http://www.annfammed.org/content/15/3/230/suppl/ DC1/. The fourth questionnaire (on patient values) does not relate to the PMH goals.
The responses were analyzed as binary variables. Responses to multiple-choice questions were aggregated to create a dichotomous response. The individual PMH goals were scored as 0 or 1 at the practice level based on questionnaire responses, and averaged across practices in each province. For example, if three-fourths of practice responses for a PMH goal were scored as yes (1), the result was a provincial score of 0.75 for that goal. The composite PMH score was calculated by summing the values for each goal (to a maximum of 10). A perfect score of 10 would indicate that the practice was operating in full accordance with the PMH model.
Statistical Analysis
We used linear regression modeling to describe the degree to which each province and Canada as a whole attained the PMH goals 1 through 9. Other practice characteristics were considered as confounders, and province was the exposure variable. For PMH goal 10, we used logistic regression modeling, as this goal was evaluated using dichotomous questions (Supplemental Appendix 3, available at http://www.annfammed.org/content/15/3/230/suppl/DC1/). Province was not included in the model for goal 10 because many of the provinces had no primary care practices that met this goal.
RESULTS
Practice characteristics are displayed in Table 2 , the geographic distribution of responses is presented in Table 3 , and the average PMH scores for Canada as Note: All practice characteristics were included in the model regardless of their significance (P <.05). Practice characteristics related to physical accessibility (last 6 characteristics above) were combined into 1 variable, "superior access." The reference category for practice population size was 801-1600, as this response was most common. For wait time, we calculated each practice's average wait time. Québec was chosen as a reference category for province because it represented the largest sample.
a whole and for each province are shown in Figure  1 . The national average PMH score was 5.36 (range 4.75-6.23). Ontario was the only province to achieve a mean PMH score significantly higher than the national average, whereas Newfoundland/Labrador, Québec, and the combined jurisdiction of New Brunswick and Prince Edward Island had significantly lower scores.
The crude linear regression model estimates for each PMH goal are presented in Supplemental Appendix 3.
After adjusting for practice characteristics, we compared PMH scores among jurisdictions. The mean differences in PMH scores between provinces are displayed in Table 4 . Province is a key variable, as it represents the differences in the organization of care among jurisdictions, which may not have been captured by the practice characteristics we measured. After controlling for all covariates, Ontario stood out as achieving significantly higher standards of primary care than Québec across more goals (8 of 10) than any other province, although British Columbia and Nova Scotia also scored higher than Québec in 6 of 10 goals. When examining the individual goals of the PMH model, there was generally little variation among provinces. All provinces scored higher than Québec in continuity. Alberta scored lower than Québec on patient centeredness, team-based care, and comprehensive care, but higher on continuity, electronic records and health information, evaluation, and overall.
DISCUSSION
In this study, we derived measurable indicators of the PMH model and applied them across 10 Canadian provinces. The national average PMH score was 5.63 of 10, which indicates that major work remains to fully meet the PMH goals. Despite the implementation of specific primary care reform strategies across several provinces during the past decade, Ontario was the only province to achieve a higher overall PMH score than the national average. In examining the individual goals of the PMH model, we found that Ontario's primary care clinics also performed better than any other province, scoring higher than the reference province (Québec) in 7 of 10 PMH goals, and achieving a higher overall PMH score. Primary care reform initiatives across Canadian jurisdictions have emphasized quality improvement and systemlevel changes to practice, including creating collaborative primary care teams or networks. 19 Ontario has arguably undergone the largest system-level primary care reform among provinces, with the introduction of diverse payment schemes and organizational models, such as Family Health Teams established in 2005. 20, 21 These and other reforms that focus heavily on supporting alternate health care clinicians may have afforded an advantage in PMH scoring, because they were accounted for in 2 PMH goals (team-based care and comprehensive care). In Québec, a reform initiative based on assigning patients to a duty roster and collaboration between physicians and nurses (Groupes de Médecine de Famille) has been recognized for improving access to primary care; however, clinician uptake has been low. 22 Other challenges in meeting PMH goals were evident, particularly for the team goal, where Alberta and Manitoba scored significantly lower than Qué-bec. These results were unexpected, given the reform initiatives active in these provinces. In Alberta, implementation of Primary Care Networks, a team model comprised of doctors, nurses, dieticians, and pharmacists, began in 2005. 23 In Manitoba, improvements from the Physician Integrated Network supporting access to and quality of primary care might not be reflected in the results, as it was implemented only a few years before the study began. 24 Carter et al 19 recently evaluated the impact of primary care reform initiatives on Canadian health system performance by measuring indicators of health service use, processes of care, and physician productivity. They found a reduction in rates of emergency department visits that could be attributed to interdisciplinary team-based models. 19 We were unable to determine, however, how health services utilization has been affected by reform initiatives, because the QUALICO-PC questionnaires placed minimal emphasis on these indicators.
The adoption of new primary care models in response to reform initiatives remains relatively low or incomplete, which may limit their impact on provincial PMH scores. Although the PMH is a pan-Canadian model proposed by the CFPC, implementation is dependent on provincial and regional or local policies. During the past 15 years, new primary care funding models have been introduced without consistency in timing, key model components, or implementation strategies across provinces. 20 As a result, implementation of PMH attributes depends on local factors (physician-or practice-led initiatives) or are only indirectly linked to the reform models. If our goal is to improve health and health care outcomes for patients, we should work toward achieving the PMH model while strengthening other community-based services, such as home care and public health, on a local and regional scale.
This analysis of the largest national primary care survey to date includes both province-and practicelevel data, providing insight into the impact of both provincial policy and local governance on primary care service delivery in Canada. Including patient-reported measures in combination with the practice-and system-level variables is unique to the QUALICO-PC study design. The study identifies a potential avenue for aligning other practices with the PMH model, given that practices that were part of a new model ben- efitting from special funding or government-led reform performed better for many of the goals. The study is limited by several of its design features. Recruitment for this study was not systematic, because no directory of family physicians exists at the practice level. Even though the sample size is large, the number of respondents per practice was limited and relied on a convenience sample, and the recruitment of the practices varied slightly among jurisdictions. 14 The cross-sectional nature of the data does not reflect the evolving stages of primary care reform across jurisdictions. The survey was not designed specifically to measure the PMH goals, which resulted in some goals being better represented than others. We also recognize that our analyses do not do justice to the complexity of the integrated PMH concept or the depth of the individual components of the PMH model. Future qualitative or multimethod analyses would compliment and expand this study.
The national achievement of PMH standards remains low with statistically significant but relatively minor variations among provinces. Although meeting the PMH goals was not the primary objective of primary care reform in Canada, Ontario has invested most heavily in primary care reform in Canada, 20 resulting in Ontario's primary care delivery coming closest to the PMH model. There is, however, certainly room for improvement. The findings presented here should stimulate future research into the effects of reform on practice characteristics and processes. It should also encourage assessment of health services utilization and quality measures for clinical conditions. These activities would provide valuable information on clinical performance and may motivate further uptake of the PMH model's attributes in all provinces. 
